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Recently we reportedla that the photochemical cycloaddition of carbostyrils to 

olefins formed I:1 wdducts in e. regiaspecific manner (only head-ta-teil edducts were ahtatned). 

We would now like to describe some photocycloadditions of isocarbostyril to olefins to give 

1:l adducts. Isobutylene, tetrsmethylethylene and cyclopentene react with 1, in a manner 

similar to carbostyril. However, l,l-dichloroethylene gives a mixture of head-to-tail and 

hea&&o:neab isomers +if.n isoc&oo&vrY&, 'otit osQ,y 'tie 'neaa-'r.o&aTl Lsomer w%n ca*ooSxvrYl. 

Furthermore, isocarbostyril reacts much less efficiently than carbostyril in both dimerisation 

ancb qv&oahhition reactions tiYn 0ieBns in 'Kne_nresence anh ansence oZ 'tie sensYz%zers in- 

vesX~a%&. 

A 700 ml ethanol solution of isocarbostyril (b 7.25 g, 0.050 M) and tetrsmethyl- 

ethylene (42 g, 0.50 M) was purged with N2 and then irradiated for 9 days in a quartz vessel 

in a Rayonet Photochemical reactor equipped with 3500 i Hg vapor black light fluorescent lamps. 

The prohucts2 o%x&neh were .62 g 10.@!$ ,2 ma ID.33 Ip*> 33; for _2? 4~ 3Dl-Y J~~~HQ~J~:YLXZI: 
'* 

H23 in lu^:~:i); -1 ir (Al%,‘ i&J cm ('amide L*=U); nmr cCF3cJ20] 6 8.32 (3 2, tig], 7.6r 

(5 6, erg), 4.58 ppm (Q 4, -bH-!!H- JAR = 8.5 HZ); for 2: mp 212.5-213.5" (from acetone, -_-_, 

7% overall yield); ir (IC3r) 1663 cm-' (amide C!=O); uv \zzg 230 mp (6 9550); nmr (CCCi3) 

3.iT (3 I, 4$, r.hU & 2, Ar$, 'T.Oy (9 I, ArEx, 3.93, 3.57 <g, 2, -XI-JH- j, ~~ 6 = 9.0 Hi, 
9 

J3A2 
= 2.5 %I?., 1.19, 1.17, 1.00,0.78 ppo (4 3 l?, 4 CHQ. 
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In the quartet centered at 3.74 6, the downfield hydrogen on C-3 (3.90 S) is coupled 

to the hydrogen on nitrogen (J = 2.5 Hz) and can be collapsed to a doublet by deuterium ex- 
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change with CD3C02D. Because of the large coupling constant between H-6 and H-3 (9.0 Hz) and 

by analogy to the coumarin and carbostyril systems, 
1 

we have assigned the cis-configuration - 

to the fused rings. 

Fhotocycloaddition to l,l-disubstituted olefins could have given a mixture of head- 

to-head and head-to-tail isomers. 
4 

In the reaction of L with isobutylene, however, only one 

isomer 4a was obtained. 

RR 

c. *, 

a,R=CH 
3 

b,R=Cl 

A 700 ml N,N-dimethylacetamide solution of 6.00 g (.041M) 1, and 31 g (.55 M) 

isobutylene gave after 6 days irradiation 1.8 g (3%) g and 5.8 g (7@) &; shrinks 144-7", 

turns piti and melts 147-159" (from acetone, 46%); ir (mr) 1660 cm -I. (GO); mu- (CDC13) 

s 8.20 (3 1, NH_), 7.40 (G, 3, AI-@, 7.04 (m, 1, Ark!), 4.46 (m, 1, 
-&H&NH, J3,4_exo = 6.8 Hz, 

- 

J3 4_endo = 4.1 Hz, J3 2 = 2.4 Hz), 3.53 (a, 1, -A- k! k- H NH, J3,6 = 9.1 Hz), 2.08 (E, 2, -%-, 

'4,-=,4-endo = -11.4&, 1.31, 0.85 ppm (2 3 6, 2 g3). The hydrogens are readily assigned 

in this simple first order pattern by identifying the proton interacting with the hydrogen on 

nitrogen after deuterium exchange with CD3C02D. The resulting simple first order ABKX pattern 

strongly supports the assigned structure for i. H-6 is a broad doublet at 3.53 6, coupled by 

H-3 by 9.1 Hz; H-3, H-4 exo and H-4 endo are part of 12 line ABX pattern with H-3 at 4.46 6 as - 

the X proton. The downfield proton (2.18 6) of the AR pattern is assigned to H-4 exo because of - 

the largercoupling to H-3 (J3,4 exe = 6.8 Hz) than for the upfield proton at 1.98 6 (H-4 e, 
- 

J3,4-endo 
= 4.1 Hz), and because of the cross-ring long-range coupling with H-6 (4J6,4_exo 

- 

= 1.3 Hz).~ 

On the other hand, when isocarbostyril was irradiated with l,l-dichloroethylene, a 

mixture of isomers $b_ and 5b_ was obtained. 

A 700 ml N,N-dimethylacetemide solution of 7.25 g (0.050 M) & and 48.5 g (0.50 M) 

l,l-dichloroethylene gave after 5 days irradiation followed by column chromatography 10.0 g 
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(81"d) & and 2.23 g (19%) z; for &,: mp 175.5-177.2" (from acetone, 57%); ir (NHr) 1665 cm 
-1 

(C=O); ha MeoH rnp (69680); Rf (tic in lO$ i-PrOH/@H-v/v) = 0.44; nmr (C6D6) 6 8.54 

(cI, 1, n-H); 7.05 (E, 2, ArH); 6.89 (s 2, ArH); 3.86 (b$ 1, -&-&H-N, 56 3 = 9.0 Hz, 

'6,4-exo 
= 2.0 Hz); 3.62 (m_, 1, - h-&-N, 

- 
J3,4_exo = 6.5 Hz, J3,4_enao = 415 Hz, J3,2 = 2.5 Hz); 

- 

2.67 (9 1, H-4 exe, J4 
-exe, 4-end0 

= 13.5 Hz); and 2.54 p~xn (m_, 1, H-4 e); for 2: 
-- 

mp 168-169°C (from acetone, 9.2$); ir (NE&) 1675 cm-l (C=O); XrMe232m~ (e 8430); Rf (tic in 

lO$ i-FrOH/@H-v/v) = .57; mnr (CDC13)6 6 8.18&l, NI$, 7.32 (g, 4, Ar$ 6 4.78 (3 1, -hi-&~-N, 

J3,6 = 9.5 Hz, J3 2 = 4.0 Hz, J 
, 3,5-E = 2.O Hz, J3,5_- = 1.0 Hz); 4.06 (tf$ -@H-N, 

'6,5-exo - 
= 9.0 Hz, J6,5_endo = 5.5 Hz); 3.45 6 (d/d H-5 5 

- 

J5_exo 5_endo = 13.5 Hz); 3.03 PP 
7- 

(g$ H-5 @o). 

The uv spectra of these isomers and other isocarbostyril photo-adducts are similar to 

that of benzsmides. 
7 The nmr spectra (220 MHz) are also consistent with the assigned structures; 

first order spectra were obtained in either C6D6 or CDC13 and all protons and coupling constants 

are readily assignable in these solvents. 

In contrast to the observed behavior of isocarbostyril, irradiation of carbostyril 

(5) with l,l-dichloroethylene gave only one adduct in addition to the dimer 1. 

m 0 
\ + 
N 0 
H 

6 

Cl - 4 
Cl 

hv 

7, 

A 700 ml N,N-dimethylacetamide solution of 7.25 g (.05 M) $_ and 48.5 g (.50 M) l,l- 

dichloroethylene gave in 3 days 2.2 g (30$) 1 and 8.39 g (7@) 8; mp 198-199.5" (acetone, 7&); 

ir (KBr) 1670 cm-' (C!=O). The 220 MHz nmr (C6D6) of g presents a first-order pattern for the 

cyclobutane hydrogens which concurs with the assigned structure: H-6 is a doublet at 3.77 6, 

broadened by cross-ring coupling, and coupled to H-3 by 10.0 Hz; H-3 appears as a triplet of 

doublets at 2.76 6, with coupling to the geminal pair by 10.0 Hz and 3.5 Hz; H-4 exo is a doublet 

of doublets at 2.94 6, assigned to the exo position due to the large J - 3,4-exo 
= 10.0 Hz, and has 

- 
long-range cross-ring coupling to H-6 of 0.5 Hz; H-4 endo is a doublet of doublets at 3.17 6 
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assigned the endo position due to J3 ,+ endo 
> - 

= 3.5 Hz and coupled to H-6 by 4J6,4_endo = 1.5 Hz 

(J4_-4_endo = 13-O Hz)* 

Based on the above data, one could easily assign the head-to-head structure, analogous 

to 2. However, there are two points that support our assignment: the chemical shift of the 

protons (H-6, H-4 exo and H-4 endo) adjacent to the geminal chlorines are shifted downfield snd - 

H-3 is shifted upfield fran normal values (compare the carbostyril-isobutylene adduct la and the 

isocarbostyril adducts) and csrbostyril undergoes only head-to-tail addition to other l,l- 

disubstituted olefins without formation of any isomer. 

The presence of the two isomers $_ and z in this isocarbostyril system has mechanistic 

implications as to the nature of the excited species and is the subject of further investigation. 
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